Investigations on the effect of anesthetics on the production of COs in higher plants have yielded somewhat contradictory results. Appleman I found that the respiration of potatoes exposed to ethyl bromide vapor for half an hour was approximately doubled. Irving 2 noted that the respiration of barley shoots was first increased and then decreased by chloroform vapor. Laur6n 3 stated that some seedlings showed an increase in respiration when exposed to ether or chloroform, provided the treatment was not carried far enough to injure the plant permanently; other seedlings showed a decrease in respiration. Elfving 4 also observed an increase in respiration with ether and chloroform. Ewart" found that chloroform increased the respiratory activity in Elodea.
were determined, the periods were usually comparatively long, 1 or 2 hours, and therefore the complete series of changes in the rate of respiration could not be followed.
The material chosen for these experiments was wheat, as representing the flowering plants. The anesthetic used was ether in 7.3 and 3.65 per cent solutions, by volume.
Wheat seeds were soaked for 12 hours, during which time the process of germination enters upon its first stages. Seeds were selected which were as nearly alike as possible; twenty-five were placed in a Pyrex tube with 10 cc. of water containing five drops of the indicator, 0.01 per cent phenolsulfonephthalein. The tube was closed so that all air was excluded and the seeds themselves acted as a stirrer.
It was found convenient to allow the seeds to give off enough COs to change the solution from a pH value of 7.78 to a pH value of 7.36. This range of color change was arbitrarily selected as definite and easy to read, and formed the standard for all the experiments. Tap water which had been boiled to drive off the CO2 sufficiently to give a pH value slightly higher than 7.78 was used in all cases. At the end of each period the liquid was poured out and fresh tap water was added. A normal rate of respiration was first established by repeated determinations, 9 then the reagent was added and the rate again determined. All results were expressed in per cent of the normal rate, which was called 100 per cent.
In these experiments the colors were matched Mth the aid of a "Daylight" lamp, which gave a constant source of light. The experiments were made at room temperature, about 18-20°C. 1°
The stock solution of ether was a saturated solution in tap water (containing the indicator of the standard concentration). In order to have the solution of the right pH value at the start (pH 7.78), two bottles of 7.3 per cent ether were kept on hand; n these had different pH values and by mixing, the desired value was attained. 9 This was taken as the reciprocal of the time required to change the pH value from 7.78 to 7.36.
10 For other details of technique see Paper I (Osterhout, W. J. V., J. Gen. Physiol., 1918, i, 171. n Glass stoppered bottles of Kavalier glass (which does not give off sufficient alkali to interfere with the experiment) were employed for this purpose.
In 7.3 per cent ether solutions there was an immediate increase in the rate of respiration which reached a maximum of 206 per cent (106 per cent increase) in 8 to 9 minutes (Fig. 1, Curve A) . This The normal rate (which is taken as 100 per cent) corresponds to a change from pH 7.78 to pH 7.36 in 1.93 minutes for Curve A, in 2.28 minutes for Curve B, and in 1.53 minutes for Curve C. Curve A represents the average of ten, Curve B of five, and Curve C of four experiments. Probable error is less than 5 per cent of the mean.
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was followed by a more gradual fall which reached the normal rate in 43 minutes and continued to fall, so that at the end of 90 minutes the rate was only 60 per cent of the normal. Some experiments were made to determine the recovery after exposure to 7.3 per cent ether for periods of various lengths. This was done by putting the seeds in large Petri dishes to germinate. It was found that the seeds would not recover if the period of exposure was greater than 30 minutes. Short exposures (up to 8 minutes) were stimulating, for growth was 'more rapid than the normal growth of unexposed seeds, but any exposures beyond 8 minutes resulted in a decreased rate of growth up to 30 minutes, after which there was no recovery. During the period from 30 minutes to 43 minutes, the curve shows that respiration is above normal, but the seeds would not recover. This was probably due in part to rapid respiration after death, such as Haas 12 found in Laminaria, but it should not be inferred that death took place at the end of 35 minutes because no recovery was possible after this period. It ~s more probable that the seeds were alive at the end of 35 minutes and that death occurred after removal from the ether solution.
In the experiments in which 3.65 per cent ether solutions were used there was an immediate increase which reached the maximum of 178 per cent (78 per cent increase) in 13 minutes (Fig. 1, Curve B ). This increase was followed by a more gradual fall which reached the normal rate in 1 hour, and then fell still more gradually below normal so that at the end of 140 minutes the respiration was only 81 per cent of the normal. In all experiments with 3.65 per cent ether the seeds showed by the germination test that the anesthetic did not cause death, even after an exposure of 12 hours.
The 3.65 per cent ether caused a more gradual rise and fall in the rate of respiration than the 7.3 per cent ether and the increase was not so great. In both cases, however, there was a definite rise followed by a fall.
In 0.73 per cent ether the rise was less than in 3.65 per cent and recovery was possible even after an exposure of 12 hours.
The consumption of oxygen was determined by Winkler's method. TM During an exposure of 30 minutes to 7.3 per cent ether the consumption of oxygen was 145 per cent of the normal (average of four experiments) while the production of COs was 165 per cent of the normal.
SUMMARY.
These experiments show that 7.3 and 3.65 per cent ether solutions cause an increase in respiration followed by a decrease. The results agree with those of Haas ~4 on Laminaria, of Gustafson ~5 on higher fungi, and of Mrs. Brooks ~6 on bacteria.
They do not agree with the theory of Verworn that anesthesia is a kind of asphyxia and that it decreases respiration.
